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ABSTRACT 
 

Background: Previous studies have reported a higher incidence of ischemic events in African 

Americans (AAs) than in non-AAs following percutaneous coronary intervention (PCI). 

Moreover, AAs are known to experience worse COVID-19-related outcomes. However, 

the impact of the COVID-19 pandemic on the first occurrence of ischemic events among 

race and gender-stratified post-PCI patients remains unknown. 

 

Methods: In this retrospective study, we compared patient demographics and the first adverse 

events post-PCI before (2018-2020) and during (2020-2021) the COVID-19 pandemic. 

Continuous variables were expressed as mean ± standard deviation and compared using the 

2-sample t-test, while categorical variables were compared using the χ
2
 test. Univariate and 

multivariate logistic regression analyses were performed using Stata17 software. 

 

Results: The study population consisted of 1022 patients, with 511 patients before and 511 after 

the onset of the pandemic. The first occurrence of cardiovascular death, ischemic events, 

and myocardial infarction was higher during the COVID-19 pandemic than during the 

pre-pandemic period (P<0.05). During the pandemic, AAs experienced a significantly 

higher incidence of first ischemic events than non-AAs (P=0.03). Notably, AA men had 

significantly higher rates of ischemic events than AA women, non-AA men, and non-AA 

women during the COVID-19 pandemic (P<0.05). 

 

Conclusions: These findings further emphasize the importance of addressing the increased 

thrombogenic risk among AAs, who exhibit higher ischemic risk than their non-AA 

counterparts. (Iranian Heart Journal 2024; 25(3): 35-50) 
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n the United States, racial and ethnic 

minority populations are rapidly growing, 

with a projected decline in the non-

Hispanic white population from 60% in 2014 

to 44% in 2060.
1
 Randomized controlled trials 

assessing coronary stenting have reported a 

higher prevalence of adverse cardiovascular 

(CV) outcomes in African Americans (AAs) 

than in non-AAs.
2
 This racial disparity is 

likely multifactorial, including lack of 

awareness, a higher prevalence of risk factors, 

delayed treatment, and access to health care.
3-5

 

Some studies suggest that outcomes after 

coronary stenting vary by race and cannot be 

fully explained by baseline risk factors and 

treatment characteristics.
6, 7

 Genetic variants 

and elevated intrinsic propensity for 

thrombosis might also play a role.
8, 9

 In 

particular, AA women are noted to have an 

elevated risk of cardiovascular disease (CVD) 

and intrinsic thrombogenicity.
10-12

 

The COVID-19 pandemic has further 

exposed longstanding health inequities in the 

United States, with disproportionately higher 

infections, hospitalizations, and adverse 

outcomes in Black individuals.
13, 14

 The 

pandemic has also led to worsening racial 

and gender disparities in CVD risk factors 

and adverse outcomes.
15, 16 

During the early 

pandemic, percutaneous coronary 

intervention (PCI) procedures were severely 

affected.
15

 Nonetheless, studies assessing the 

influence of the pandemic on post-PCI first 

adverse outcomes are limited. 

To gain further insight into the effect of the 

pandemic on healthcare disparities, we 

performed this study in the unique setting 

offered by the Baltimore population, where 

equal proportions of AAs and Caucasians 

are admitted for PCI. 
 
 

METHODS 
 

This single-center retrospective cohort study 

analyzed patients who underwent PCI before 

the COVID-19 pandemic (01/01/2018 to 

01/20/2020) and during the pandemic 

(01/21/2020 to 12/31/2021). This cohort was 

previously used in our study assessing overall 

PCI outcomes.
17

 We obtained institutional 

review board approval from the Ethics 

Committee at Sinai Hospital of Baltimore. 

Patient demographics, baseline comorbidities, 

baseline medications, relevant medical history, 

discharge medications, and laboratory values 

on index admission for PCI were obtained 

from the hospital’s electronic medical records. 

Patients were followed up for up to 1 year to 

assess major adverse CV outcomes, 

including CV death, myocardial infarction 

(MI), stent thrombosis, revascularization, 

and thrombolysis in myocardial infarction 

(TIMI) bleeding. The first ischemic event 

occurrences (defined as CV death, MI, stent 

thrombosis, and revascularization) were also 

identified separately. 

 

Statistical Analysis 
Continuous variables were expressed as 

mean ± standard deviation and compared 

using the 2-sample t-test. Categorical 

variables were presented as numbers and 

percentages and compared using the χ
2 

test. 

Descriptive analysis was also performed for 

the categorical variables. Logistic regression 

analysis was used to calculate the odds ratio 

(OR), but multivariate regression could not 

be performed due to the small number of 

events in each cohort. A P value of less than 

0.05 was considered statistically significant. 

All statistical analyses were performed using 

Stata17 software (StataCorp, College 

Station, TX, USA). 

The cohort was divided into AAs and non-

AAs (all other races). Baseline comorbidities, 

laboratory values, and medications were 

compared within the same ethnic group before 

and during the pandemic, as well as between 

AAs and non-AAs. Total adverse events, 

including ischemic and TIMI bleeding, were 

compared before and during the pandemic. 

Since some patients experienced more than 

1 ischemic event, a separate analysis was 

I 
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conducted for the first ischemic events and 

all TIMI bleeding events to compare 

different races and genders. The non-AA 

men group was used as a baseline for 

comparing outcomes among all gender-

based racial groups. 
 

 

RESULTS 
 

Demographics 
The study included 1022 patients, with 511 

undergoing PCI in the pre-pandemic period 

and 511 during the pandemic. The mean age 

of the patients ranged from 65 to 69 years. 

AAs were younger than non-AAs, and a 

higher proportion of men were observed 

among non-AAs than among AAs. Tobacco 

use was less prevalent during the COVID-19 

pandemic than in the pre-pandemic period. 

Table 1 presents additional baseline 

characteristics of the cohort, which were 

previously reported in our earlier paper.
17

 

 

Laboratory Parameters and Discharge 

Medications 

During the COVID-19 pandemic, white blood 

cell count was lower in both AAs and non-

AAs than in their respective ethnic groups 

before the pandemic. The highest platelet 

count was observed among AAs during the 

COVID-19 pandemic. Total cholesterol levels 

were higher among AAs than non-AAs before 

the pandemic, and AAs had significantly 

higher cholesterol levels during the pandemic 

than during the pre-pandemic period. 

Ticagrelor and Clopidogrel use was higher 

among AAs than non-AAs in both study 

periods (during and before COVID-19). 

Angiotensin-converting enzyme inhibitor 

and β-blocker use increased during the 

COVID-19 pandemic in both ethnic groups. 

Additional laboratory characteristics and 

medications are presented in Table 2, 

previously reported in our earlier paper.
17

 

 

One-year Clinical Outcomes 

In total, 176 patients experienced 258 

ischemic events and 32 bleeding events over 

a year after the index PCI. Total ischemic 

events, CV death, MI, and unstable 

angina/revascularization procedures were 

significantly higher during the COVID-19 

pandemic (P≤0.02) (Table 3 & Fig. 1). The 

first occurrence of ischemic events was also 

higher during the COVID-19 pandemic (OR, 

1.51; P=0.01), primarily driven by higher 

rates of CV death (OR, 2.56; P=0.03) and 

MI (OR, 2.06; P=0.03) (Table 4 & Fig. 2). 

Among the patients who underwent PCI 

during the pandemic, 53 tested positive for 

COVID-19 within 1 year after the index 

PCI. Nine of these 53 patients experienced 

13 ischemic events within 1 year of the 

index PCI. These 13 ischemic events 

included 2 CV deaths, 1 all-cause death, and 

1 MI after COVID-19 infection. In contrast, 

before COVID-19 infection, 1 TIMI 

bleeding event, 5 MIs, 1 stent thrombosis, 

and 2 revascularization procedures occurred.

 
Table 1: Baseline Characteristics 

 Non-AAs AAs 

 
Before COVID-19 

(n=291) 

During 
COVID-19 

(n=293) 

Before COVID-19 
(n=220) 

During COVID-19 
(n=218) 

Men (%) 67 70 55
++

 53
+++

 

Age, y 69±12 68±11 65±13
+++

 65±13
++

 

Hypertension (%) 86 79* 86 83 

Hyperlipidemia (%) 79 76 70
+
 65

++
 

Diabetes mellitus (%) 41 36 49 52
+++

 

Tobacco use (%) 50 15*** 47 27***,
++

 

Weight (kg)  89 ± 21 87 ± 21 89 ± 20 92 ± 23 

Heart failure (%) 11 9 14 18
++
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Peripheral artery disease (%) 10 20** 11 12
+
 

Acute coronary syndromes (%) 37 40 64
+++

 77**,
+++

 

STEMI (%) 15 20 23
+
 31*

,++
 

NSTEMI (%) 20 20 39
+++

 46
+++

 

Prior PCI (%) 43 35 35 34 

Prior CABG (%) 24 15** 10
+++

 16 

Comparisons were made between before and during the COVID-19 pandemic within the same race.  
* P<0.05, ** P<0.01, *** P<0.001 
Comparisons were made between non-AAs and AAs within the same period.  
+ P<0.05, ++ P<0.01, +++ P<0.001 

AAs: African Americans, STEMI: ST-elevation myocardial infarction, NSTEMI: non–ST-elevation myocardial 
infarction, PCI: percutaneous coronary intervention, CABG: coronary artery bypass grafting 
 
 
Table 2: Baseline Laboratory Characteristics and Discharge Medications 

 Non-AAs AAs 

 
Before  

COVID-19 (N=291) 

During 
COVID-19 
(N=293) 

Before COVID-
19 

(N=220) 

During  
COVID-19 
(N=218) 

Laboratory Characteristics at Admission 

WBCs, 1000/mm
3
 12±17 9±4** 13±18 9±4** 

Platelets, 1000/mm
3
 234±82 235±68 226±94 259±89***,

+++
 

Total cholesterol, mg/dL   155 ± 44 161 ± 47 164 ± 45
+
 181 ± 64** 

HDL Cholesterol, mg/dL  45 ± 19 44 ± 12 56 ± 38
+++

 45 ± 15*** 

Medications at Discharge 

Aspirin  96 96 96 94 

Clopidogrel  51 54 30
+++

 36
+++

 

Ticagrelor  38 34 64*, 
+++

 53
+++

 

ACEI/ARB  43 60*** 49 62** 

β-blockers  61 76*** 67 87***,
++

 

CCB  20 27 24 26 

AAs: African Americans, WBCs: white blood cells, HDL: high-density lipoprotein, ACEI: angiotensin-converting 
enzyme inhibitor, ARB: angiotensin receptor blocker, CCB: calcium channel blockers 
 
 
Table 3: All Adverse Events Before and During COVID-19 

Event, n, (%) 
Before COVID-19 

(n=511)  
During COVID-19 

(n=511)  
OR 

(95% CI) 
P value 

Total ischemic events  100 (19.5) 158 (30.9) 1.84 (1.38-2.45) <0.0001 

Cardiovascular death  9 (1.8) 23 (4.5) 2.63 (1.20-5.74) 0.02 

Myocardial infarction 21 (4.1) 41 (8.0) 2.03 (1.19-3.50) 0.01 

Stent thrombosis  15 (2.9) 8 (1.6) 0.53 (0.22-1.25) 0.15 

Revascularization  55 (10.8) 86 (16.8) 1.68 (1.17-2.41) 0.005 

TIMI bleeding  19 (3.7) 13 (2.5) 0.68 (0.33-1.38) 0.28 

Ischemic events were cardiovascular death, myocardial infarction, stent thrombosis and revascularization, and TIMI. 

TIMI: thrombolysis in myocardial infarction 
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Figure 1: The forest plot depicts all 1-year post-PCI events. 

TIM: thrombolysis in myocardial infarction 
 
 
Table 4: The First Occurrence of Ischemic Events and All TIMI Bleeding Events Before and During COVID-19 

Event, n, (%) 
Before COVID-19 

(n=511)  
During COVID-19 

(n=511)  
OR 

(95% CI) 
P value 

Total ischemic events  73 (14.3%) 103 (20.2%) 1.51 (1.09-2.10) 0.01 

CV death  8 (1.6) 20 (3.9) 2.56 (1.12-5.87) 0.03 

Myocardial infarction 14 (2.7) 28 (5.5) 2.06 (1.07-3.96) 0.03 

Stent thrombosis  10 (2.0) 4 (0.8) 0.39 (0.12-1.26) 0.12 

Revascularization  41 (8.1) 51 (10.0) 1.27 (0.83-1.96) 0.26 

TIMI bleeding  19 (3.7) 13 (2.5) 0.68 (0.33-1.38) 0.28 

Ischemic events were CV death, MI, stent thrombosis and revascularization, and TIMI. 

TIMI: thrombolysis in myocardial infarction, CV: cardiovascular  
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Figure 2: The forest plot depicts the first occurrence of 1-year post-PCI events. 

TIMI: thrombolysis in myocardial infarction 

 

First Occurrence of Ischemic Events and 

All TIMI Bleeding Events Before and 

During COVID-19 Within Race 

No significant differences in total post-PCI 

adverse events were observed in non-AAs 

before, as opposed to during the pandemic 

(total ischemic events: 14.8% vs 16.7%, TIMI 

bleeding: 3.4% vs 2.4%; P=nonsignificant for 

both) (Table 5 & Fig. 3 & 4). 

However, among AAs, the rate of the first 

occurrence of ischemic events was 

significantly higher during the COVID-19 

pandemic (24.8% vs 13.6%; P=0.003), 

primarily driven by a significantly higher 

rate of CV death (P=0.02) and a trend 

toward a higher rate of MI (3.6% vs 6.9%; 

P=0.12) (Fig. 5). 

 

First Occurrence of Ischemic Events and 

All TIMI Bleeding Events Before and 

During COVID-19 Between Different 

Races 
During the COVID-19 pandemic, AAs had a 

significantly higher total incidence of 

ischemic events (24.8% vs 16.7%; P=0.03) 

than non-AAs. Nevertheless, no significant 

difference was observed between the 2 

groups before the pandemic (13.6% vs 

14.8%; P=0.72). No significant differences 

were found in individual adverse events 

such as CV death, MI, stent thrombosis, and 

TIMI bleeding among races both before and 

after the pandemic (P>0.05) (Table 6). 

 

Comparisons of First Ischemic Events 

and All TIMI Bleeding 
Before the pandemic, AA women had the 

highest rate (17.35%) of ischemic event 

occurrences. Still, this difference was not 

statistically significant compared with non-AA 

men before the pandemic (Supplementary S1). 

During the pandemic, compared with non-AA 

men, the highest rate of ischemic events was 

observed in AA men (OR, 1.94; 95% CI, 1.11 

to 3.38; P=0.02), followed by a nonsignificant 

increase in AA women (OR, 1.58; 95% CI, 

0.84 to 2.88; P=nonsignificant) (Fig. 6 & 7 & 

Supplementary S2). 
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Table 5: The First Occurrence of Ischemic Events and All TIMI Bleeding Events Before and During COVID-19 Within 

the Race 

Event, n, (%) 
AAs 

(n=438) 
Non-AAs 
(n=584)  

 

Before 
COVID-

19 
(n=220) 

During 
COVID-

19 
(n=218) 

OR (95% CI) 
P  

value 

Before 
COVID 
(n=291) 

During 
COVID 
(n=293) 

OR (95% CI) 
P  

value 

Total ischemic  
events  

30 (13.6) 54 (24.8) 2.09 (1.27-3.41) 0.003 43 (14.8) 49 (16.7) 1.16 (0.74-1.81) 0.53 

Cardiovascular  
death  

3 (1.4) 12 (5.5) 4.21 (1.17-15.15) 0.02 5 (1.7) 8 (2.7) 1.61 (0.52-4.97) 0.41 

Myocardial  
infarction 

8 (3.6) 15 (6.9) 1.96 (0.81-4.72) 0.12 6 (2.1) 12 (4.1) 2.03 (0.75-5.48) 0.16 

Stent  
thrombosis  

3 (1.4) 3 (1.4) 1.01 (0.20-5.05) 1.0 7 (2.4) 2 (0.7) 0.28 (0.06-1.35) 0.09 

Revascularization 16 (7.3) 24 (11.0) 1.58 (0.81-3.06) 0.18 25 (8.6) 27 (9.2) 1.08 (0.61-1.91) 0.80 

TIMI bleeding 9 (4.1) 6 (2.8) 0.66 (0.23-1.89) 0.44 10 (3.4) 7 (2.4) 0.69 (0.26-1.83) 0.45 

AAs: African Americans, TIMI: thrombolysis in myocardial infarction 
 
 

 

Figure 3: The bar diagram depicts the first occurrence of post-PCI adverse events by race.  

MI: myocardial infarction, TIMI: thrombolysis in myocardial infarction, PCI: percutaneous coronary intervention 
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Figure 4: The forest plot depicts the first occurrence of post-PCI events in non-African Americans.  

TIMI: thrombolysis in myocardial infarction, PCI: percutaneous coronary intervention 
 
 

 

Figure 5: The forest plot depicts post-PCI adverse events in African Americans.  

TIMI: thrombolysis in myocardial infarction, PCI: percutaneous coronary intervention 
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Table 6: The First Occurrence of Ischemic Events and All TIMI Bleeding Events by Race 

Event, n, (%) 
Before COVID-19 

(n=511) 
During COVID-19 

(n=511)  

 
AAs 

(n=220) 

Non-
AAs 

(n=291) 
OR (95% CI) 

P 
value 

AAs  
(n=218) 

Non-AAs 
(n=293) 

OR (95% CI) 
P 

value 

Total ischemic 
events  

30 (13.6) 
43 

(14.8) 
0.91 (0.55-1.51) 0.72 54 (24.8) 49 (16.7) 1.64 (1.06-2.53) 0.03 

CV death  3 (1.4) 5 (1.7) 0.79 (0.19-3.34) 0.75 12 (5.5) 8 (2.7) 2.07 (0.83-5.17) 0.12 

Myocardial  
infarction 

8 (3.6) 6 (2.1) 1.79 (0.61-5.24) 0.29 15 (6.9) 12 (4.1) 1.73 (0.79-3.78) 0.17 

Stent  
thrombosis  

3 (1.4) 7 (2.4) 0.56 (0.14-2.19) 0.41 3 (1.4) 2 (0.7) 2.03 (0.34-12.26) 0.44 

Revascularization 16 (7.3) 25 (8.6) 0.83 (0.43-1.60) 0.59 24 (11.0) 27 (9.2) 1.22 (0.68-2.18) 0.50 

TIMI bleeding 9 (4.1) 10 (3.4) 1.20 (0.48-3.00) 0.70 6 (2.8) 7 (2.4) 1.16 (0.38-3.49) 0.80 

Ischemic events were CV death, MI, stent thrombosis, and revascularization.  

AAs: African Americans, TIMI: thrombolysis in myocardial infarction, CV: cardiovascular 
 
 
Supplementary S1: Race and Gender-Based First Ischemic Events and All TIMI Bleeding Events Before the COVID-

19 Pandemic 

Event, n% Before COVID-19 (n=511) 

 
Non-AA 
Women 
(n=96) 

Non-AA 
Men 

(n=195) 

AA 
Women 
(n=98) 

AA Men 
(n=122) 

OR (compared with non-AA men) 
P value (compared with 

non-AA men) 

Total ischemic events 
16 

(16.67) 
27 

(13.85) 
17 

(17.35) 
13 

(10.66) 

 non-AA women-1.24(0.63-2.44) 

 AA women-1.30(0.67-2.53) 

 AA men-0.74(0.37-1.50) 

 non-AA women-0.52 

 AA women-0.42 

 AA men-0.41 

Cardiovascular death  2 (2.08) 3 (1.54) 1 (1.02) 2 (1.64) 

 non-AA women-1.36(0.22-8.29) 

 AA women-0.66(0.07-6.43) 

 AA men-1.07(0.18-6.48) 

 non-AA women-0.74 

 AA women-0.72 

 AA men-0.94 

Myocardial infarction 2 (2.08) 4 (2.05) 4 (4.08) 4 (3.28) 
 non-AA women-1.02(0.18-5.65) 

 AA women-2.03(0.49-8.30) 

 AA men-1.62(0.40-6.60) 

 non-AA women-0.99 

 AA women-0.32 

 AA men-0.50 

Stent thrombosis  2 (2.08) 5 (2.56) 2 (2.04) 1 (0.82) 
 non-AA women-0.81(0.15-4.42) 

 AA women-0.79(0.15-4.16) 

 AA men-0.31(0.04-2.72) 

 non-AA women-0.80 

 AA women-0.78 

 AA men-0.29 

Revascularization  
10 

(10.42) 
15 

(7.69) 
10 

(10.20) 
6 (4.92) 

 non-AA women-1.39(0.60-3.23) 

 AA women-1.36(0.59-3.16) 

 AA men-0.62(0.23-1.65) 

 non-AA women-0.43 

 AA women-0.47 

 AA men-0.34 

TIMI bleeding  2 (2.08) 8 (4.10) 7 (7.14) 2 (1.64) 
 non-AA women-0.49(0.10-2.39) 

 AA women-1.80(0.63-5.11) 

 AA men-0.39(0.08-1.87) 

 non-AA women-0.38 

 AA women-0.27 

 AA men-0.24 

TIMI: thrombolysis in myocardial infarction, AA: African Americans 
 
 
Supplementary S2: Race and Gender-Based First Ischemic Events and All TIMI Bleeding Events During the COVID-

19 Pandemic 

Event, n% During COVID-19 (n=511) 

 
Non-AA 
Women 
(n=89) 

Non-AA 
Men 

(n=204) 

AA 
Women 
(n=101) 

AA 
Men 

(n=117) 
OR (compared with non-AA men) 

P value (compared with non-
AA men) 

Total ischemic events 
17 

(19.10) 
32 

(15.69) 
23 

(22.77) 
31 

(26.50) 

 non-AA women-1.27(0.66-2.43) 

 AA women-1.58(0.87-2.88) 

 AA men-1.94(1.11-3.38) 

 non-AA women-0.47 

 AA women-0.13 

 AA men-0.02 

Cardiovascular death  4 (4.49) 4 (1.96) 5 (4.95) 7 (5.98) 

 non-AA women-2.35(0.56-9.63) 

 AA women-2.60(0.68-9.92) 

 AA men-3.18(0.91-11.11) 

 non-AA women-0.23 

 AA women-0.16 

 AA men-0.07 

Myocardial infarction 6 (6.74) 6 (2.94) 6 (5.94) 9 (7.69)  non-AA women-2.39(0.75-7.61)  non-AA women-0.14 
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 AA women-2.08(0.65-6.63) 

 AA men-2.75(0.95-7.93) 

 AA women-0.21 

 AA men-0.06 

Stent thrombosis  0 (0.00) 2 (0.98) 2 (1.98) 1 (0.85) 
 non-AA women-omitted 

 AA women-2.04(0.28-14.70) 

 AA men-0.87(0.08-9.71) 

 non-AA women-omitted 

 AA women-0.48 

 AA men-0.91 

Revascularization  7 (7.87) 
20 

(9.80) 
10 

(9.90) 
14 

(11.97) 

 non-AA women-0.79(0.32-1.93) 

 AA women-1.01(0.45-2.25) 

 AA men-1.25(0.61-2.58) 

 non-AA women-0.60 

 AA women-0.98 

 AA men-0.54 

TIMI bleeding  0 (0.00) 1 (0.49) 2 (1.98) 0 (0.00) 
 non-AA women-omitted 

 AA women-4.10(0.37-45.77) 

 AA men-omitted 

 non-AA women-omitted 

 AA women-0.25 

 AA men-omitted 

TIMI: thrombolysis in myocardial infarction, AA: African Americans 
 
 

 

Figure 6: The forest plot depicts race-gender-based comparisons of post-PCI ischemic events (using non-AA men as 

comparators). 
TIMI: thrombolysis in myocardial infarction, AA: African Americans, PCI: percutaneous coronary intervention 
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Figure 7: The Central Illustration: The key findings of the study are highlighted in the central illustration. First 

ischemic events (IEs) were more prevalent during the pandemic than during the pre-pandemic period (OR, 1.51). 
Before the pandemic, the incidence of first IE was similar between African Americans (AAs) and non-AAs. 
Nonetheless, during the pandemic, first IEs were more common in AAs than in non-AAs (OR, 1.64). Among AAs, the 
incidence of first IEs (OR, 2.09) was significantly higher during the pandemic than before the pandemic, especially for 
cardiovascular (CV) death (OR, 4.21). Before the pandemic, the incidence of first IEs was comparable among non-AA 
men, AA men, non-AA women, and AA women. During the pandemic, however, AA men (OR, 1.94) demonstrated a 
significantly higher incidence of first IEs than non-AA men, AA women, and non-AA women. 
Created with Biorender.com. 

 

DISCUSSION 
 

This single-center retrospective cohort study 

yielded several noteworthy findings: 

1) The first occurrences of post-PCI 

ischemic events were higher during 

the pandemic, primarily due to a 

higher rate of CV death and MI. 

2) The incidence of first post-PCI 

ischemic events among non-AAs 

was similar before and during the 

COVID-19 pandemic.  

3) AAs experienced a higher rate of the 

first occurrence of ischemic events 

during the pandemic, mainly driven 

by increased rates of CV death and a 

trend toward a higher MI incidence. 

4) AA men demonstrated a higher 

incidence of ischemic events during 

the pandemic than AA women, non-

AA women, and non-AA men. 

5) AAs had a higher incidence of first 

ischemic events than non-AAs 

during the pandemic. 

 

The COVID-19 pandemic significantly 

impacted admissions and overall utilization 

of PCI due to the severe disruption of 

healthcare services caused by restrictions 

imposed during the pandemic.
18, 19

 This 
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negatively affected the burden of CVD. 

Public health officials and media 

discouraged people from seeking emergency 

treatment to limit the spread of COVID-19, 

resulting in approximately a 50% decrease 

in hospitalizations for acute CV conditions 

such as MI and stroke during the early 

pandemic period.
20–23

 

Delayed symptom-to-first-medical contact 

and door-to-balloon times contributed to 

elevated CV mortality rates unrelated to 

COVID-19 infection.
24, 25

 Moreover, studies 

report poor CV outcomes in COVID-19 

patients with preexisting CVD.
26–28

 These 

findings underscore the significance of 

balancing the need for managing CVD while 

addressing the challenges posed by the 

COVID-19 pandemic.
26, 27

 

AAs have been reported to have a higher 

burden of CVD and associated adverse 

events than Caucasians.
2
 AAs with acute MI 

are less likely to receive evidence-based 

treatment.
28

 The COVID-19 pandemic 

disproportionately impacted healthcare 

accessibility for AAs, exacerbating existing 

health disparities. 

During the pandemic, a relative increase of 

approximately 20% in mortality due to heart 

disease and 13% due to cerebrovascular 

disease was observed in non-Caucasian 

populations (Hispanic, Asian, and AAs) 

compared with Caucasians.
29

 Furthermore, 

avoidance of urgent or emergency care was 

more prevalent among AAs, Hispanic adults, 

and uninsured individuals than among White 

adults.
30

 These findings emphasize the need 

to address systemic health disparities and 

ensure equitable access to healthcare, 

particularly during challenging times like the 

COVID-19 pandemic. Most available 

randomized controlled trials underrepresent 

AA and Hispanic populations compared 

with registry reports and American Heart 

Association statements.
2
 

The strengths of this study include its unique 

cohort, comprising an equal number of 

patients from before and during the 

pandemic and an equal proportion of AAs 

and non-AAs. This is particularly 

significant, as AAs have a higher prevalence 

of CVD than non-AAs due to a higher 

prevalence of CV risk factors, including 

hypertension, type 2 diabetes, and obesity.
31–

33
 Despite these disparities, the total first 

occurrence of post-PCI ischemic adverse 

events was similar among non-AAs before 

and during the pandemic. However, AAs 

experienced a higher risk of CV death and 

MI during the pandemic compared with the 

pre-pandemic period and in comparison with 

non-AAs. These higher adverse event rates 

could be attributed to differences in 

thrombogenicity, as AAs have been reported 

to have higher thromboembolism rates than 

White and Asian individuals and the highest 

platelet-fibrin clot strength, as measured by 

thromboelastography.
11

 The latter is an 

independent predictor of ischemic events. 

Notably, a higher intrinsic thrombogenicity 

was observed in COVID-19-positive 

patients, predominantly AAs, using 

thromboelastography, revealing higher 

platelet-fibrin clot strength, rapid fibrin 

generation, fibrinogen levels, and fibrin clot 

strength.
34

 Interestingly, in contrast to a 

previous study demonstrating the highest 

overall ischemic events in AA women, the 

current study showed that the first ischemic 

events were most predominant in AA men.
17

 

These findings emphasize the need for 

further research to better understand the 

factors contributing to these disparities and 

develop targeted interventions to improve 

CV outcomes for AAs, particularly during 

difficult circumstances like the COVID-19 

pandemic. The underlying thrombogenetic 

pathway differences could hypothetically 

explain these disparities. Nevertheless, 

further studies are required to validate our 

findings, as investigating these potential 

mechanisms is beyond the current study’s 

scope. 
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Another possible reason for the 

disproportionately higher adverse events in 

AAs observed in this study could be the 

prevalent socioeconomic disparities. Despite 

no significant increase in underlying CVD 

risk factors among AAs during the 

pandemic, the disparities might be attributed 

to socioeconomic factors. In the United 

States, racial and ethnic minorities often face 

socioeconomic disadvantages,
35

 which can 

influence health outcomes. 

Further research should focus on the 

complex interplay between biological 

factors, such as thrombogenicity, and 

socioeconomic factors to develop targeted 

interventions for reducing health disparities 

and promoting health equity.  

AAs are 1.5 times more likely to be 

uninsured than White people.
36, 37

 Black, 

Hispanic, and American Indian individuals 

are more likely to hold jobs that cannot be 

performed remotely, such as transit workers, 

grocery store clerks, nursing aides, 

construction workers, and household 

workers. During the pandemic, over 40 

million people in the United States filed for 

unemployment, with Black and Hispanic 

populations experiencing disproportionately 

higher job loss,
38

 which led to worsened 

financial hardships among AAs and further 

exposed preexisting healthcare disparities.
39

 

These disparities affected access to routine 

outpatient visits and medication compliance, 

potentially predisposing an already 

disadvantaged population to higher adverse 

outcomes during the pandemic. 

 

Study Limitations: It is essential to 

consider the following limitations when 

assessing the results of this study: 

The manual data collection process may be 

susceptible to observer bias. To minimize 

bias, multiple authors (SD, PK, JA, and US) 

cross-checked the data. 

The study’s small sample size and single-

center design led to overfitting in the 

multivariate regression model, rendering it 

unsuitable for the final analysis. 

Baltimore’s substantial AA population 

compared with the national average should 

be taken into account when comparing the 

results with national-level studies. 

The data were primarily collected during the 

early phase of the pandemic, and the overall 

COVID-19 positivity rate among patients 

was low, with most infections occurring in 

the post-PCI period. Thus, the findings 

should be interpreted as reflecting the 

impact of pandemic-related changes rather 

than being directly attributed to COVID-19 

infection. 
 

 

CONCLUSIONS 
 

This single-center study investigated post-

PCI patients, with an equal proportion of 

AAs and non-AAs. AAs experienced a high 

rate of post-PCI ischemic events during the 

COVID-19 pandemic compared with before 

the pandemic period, principally due to 

increased CV death and MI rates. AAs also 

had higher ischemic events than non-AAs 

during the pandemic. 

The underlying pathophysiology of the 

higher thrombogenicity risk among AAs 

warrants further investigation. This study 

may contribute to strengthening the 

available data and allocating resources more 

effectively in response to future pandemics. 

 

Disclosures: 
Dr Gurbel receives consulting fees and/or 

honoraria from Bayer, Vectura/Otitopic, 

Janssen, UpToDate, Cleveland Clinic, 

Adeno, Wolters Kluwer Pharma, Web MD 

Medscape, Baron and Budd, North 

American Thrombosis Forum, Innovative 

Sciences; institutional research grants from 

the Haemonetics, Janssen, Bayer, 

Instrumentation Laboratories, Amgen, 

Idorsia, Otitopic, Hikari Dx, Novartis, 

Precision Biologic, Nirmidas Biotech, and 

R-Pharma International. In addition, Dr 



     
     Ira

n
ia

n
 H

e
a
rt Jo

u
rn

a
l; 2

0
2
4
; 2

5
 (3

) 

COVID-19 and Post-PCI Outcomes Duhan et al 

 48 

Gurbel has 2 patents: Detection of 

Restenosis Risk in Patients and Assessment 

of Cardiac Health and Thrombotic Risk in a 

Patient. Dr Gurbel was an expert witness in 

a lawsuit associated with Plavix. 

 

Conflict of Interest: None 
 

 

REFERENCES 
 

1. Population Projections United States, 2014 - 

2060. Accessed August 22, 2023. 

https://wonder.cdc.gov/wonder/help/Populati

onProjections-2060.html 

2. Golomb M, Redfors B, Crowley A, et al. 

Prognostic Impact of Race in Patients 

Undergoing PCI. JACC: Cardiovascular 

Interventions. 2020;13(13):1586-1595. 

doi:10.1016/j.jcin.2020.04.020 

3. Bell CN, Thorpe RJ, Bowie JV, LaVeist TA. 

Race disparities in cardiovascular disease 

risk factors within socioeconomic status 

strata. Ann Epidemiol. 2018;28(3):147-152. 

doi:10.1016/j.annepidem.2017.12.007 

4. Post WS, Watson KE, Hansen S, et al. 

Racial and Ethnic Differences in All-Cause 

and Cardiovascular Disease Mortality: The 

MESA Study. Circulation. 2022;146(3):229-

239. 

doi:10.1161/CIRCULATIONAHA.122.0591

74 

5. Clark LT, Ferdinand KC, Flack JM, et al. 

Coronary heart disease in African 

Americans. Heart Dis. 2001;3(2):97-108. 

doi:10.1097/00132580-200103000-00007 

6. Leborgne L, Cheneau E, Wolfram R, et al. 

Comparison of baseline characteristics and 

one-year outcomes between African-

Americans and Caucasians undergoing 

percutaneous coronary intervention. The 

American Journal of Cardiology. 

2004;93(4):389-393. 

doi:10.1016/j.amjcard.2003.10.029 

7. Pradhan J, Schreiber TL, Niraj A, et al. 

Comparison of five-year outcome in African 

Americans versus Caucasians following 

percutaneous coronary intervention. Catheter 

Cardiovasc Interv. 2008;72(1):36-44. 

doi:10.1002/ccd.21556 

8. Hamad R, Glymour MM, Calmasini C, 

Nguyen TT, Walter S, Rehkopf DH. 

Explaining the Variance in Cardiovascular 

Disease Risk Factors: A Comparison of 

Demographic, Socioeconomic, and Genetic 

Predictors. Epidemiology. 2022; 33(1):25-

33. doi:10.1097/EDE.0000000000001425 

9. Lev EI, Bliden KP, Jeong YH, et al. 

Influence of race and sex on 

thrombogenicity in a large cohort of 

coronary artery disease patients. J Am Heart 

Assoc. 2014; 3(5):e001167. 

doi:10.1161/JAHA.114.001167 

10. Tsao CW, Aday AW, Almarzooq ZI, et al. 

Heart Disease and Stroke Statistics-2023 

Update: A Report From the American Heart 

Association. Circulation. 2023; 147(8):e93-

e621. doi:10.1161/CIR.0000000000001123 

11. Gurbel PA, Bliden KP, Cohen E, et al. Race 

and sex differences in thrombogenicity: risk 

of ischemic events following coronary 

stenting. Blood Coagul Fibrinolysis. 2008; 

19(4):268-275. 

doi:10.1097/MBC.0b013e3282ff76ae 

12. Chaudhary R, Bashline M, Novelli EM, et 

al. Sex-related differences in clinical 

outcomes among patients with myocardial 

infarction with nonobstructive coronary 

artery disease: A systematic review and 

meta-analysis. Int J Cardiol. 2022; 369:1-4. 

doi:10.1016/j.ijcard.2022.07.050 

13. Price-Haywood EG, Burton J, Fort D, 

Seoane L. Hospitalization and Mortality 

among Black Patients and White Patients 

with Covid-19. N Engl J Med. 2020; 

382(26):2534-2543. 

doi:10.1056/NEJMsa2011686 

14. Yancy CW. COVID-19 and African 

Americans. JAMA. 2020; 323(19):1891-

1892. doi:10.1001/jama.2020.6548 

15. Rodriguez F, Solomon N, de Lemos JA, et 

al. Racial and Ethnic Differences in 

Presentation and Outcomes for Patients 

Hospitalized With COVID-19: Findings 

From the American Heart Association’s 

COVID-19 Cardiovascular Disease Registry. 



     
     Ira

n
ia

n
 H

e
a
rt Jo

u
rn

a
l; 2

0
2
4
; 2

5
 (3

) 

COVID-19 and Post-PCI Outcomes Duhan et al 

 49 

Circulation. 2021; 143(24):2332-2342. 

doi:10.1161/CIRCULATIONAHA.120.0522

78 

16. Acosta AM, Garg S, Pham H, et al. Racial 

and Ethnic Disparities in Rates of COVID-

19-Associated Hospitalization, Intensive 

Care Unit Admission, and In-Hospital Death 

in the United States From March 2020 to 

February 2021. JAMA Netw Open. 2021; 

4(10):e2130479. 

doi:10.1001/jamanetworkopen.2021.30479 

17. Duhan S, Kundan P, Keisham B, Asgar JA, 

Walia N. Effect of COVID-19 Pandemic on 

PCI Outcomes: A Single-center 

Retrospective Race and Gender-based Study. 

Current Problems in Cardiology. 2023; 

48(11):101909. 

doi:10.1016/j.cpcardiol.2023.101909 

18. Heaton J, Udongwo N, Mararenko A, et al. 

Utilization of Percutaneous Coronary 

Intervention During the COVID-19 

Pandemic. Cardiovasc Revasc Med. 2023; 

51:75-76. doi:10.1016/j.carrev.2023.01.029 

19. Kwok CS, Gale CP, Curzen N, et al. Impact 

of the COVID-19 Pandemic on Percutaneous 

Coronary Intervention in England. 

Circulation: Cardiovascular Interventions. 

2020; 13(11):e009654. 

doi:10.1161/CIRCINTERVENTIONS.120.0

09654 

20. Baum A, Schwartz MD. Admissions to 

Veterans Affairs Hospitals for Emergency 

Conditions During the COVID-19 

Pandemic. JAMA. 2020; 324(1):96-99. 

doi:10.1001/jama.2020.9972 

21. Bhatt AS, Moscone A, McElrath EE, et al. 

Fewer Hospitalizations for Acute 

Cardiovascular Conditions During the 

COVID-19 Pandemic. J Am Coll Cardiol. 

2020; 76(3):280-288. 

doi:10.1016/j.jacc.2020.05.038 

22. Gluckman TJ, Wilson MA, Chiu ST, et al. 

Case Rates, Treatment Approaches, and 

Outcomes in Acute Myocardial Infarction 

During the Coronavirus Disease 2019 

Pandemic. JAMA Cardiol. 2020;5(12):1419-

1424. doi:10.1001/jamacardio.2020.3629 

23. Solomon MD, McNulty EJ, Rana JS, et al. 

The Covid-19 Pandemic and the Incidence 

of Acute Myocardial Infarction. N Engl J 

Med. 2020; 383(7):691-693. 

doi:10.1056/NEJMc2015630 

24. Wadhera RK, Shen C, Gondi S, Chen S, 

Kazi DS, Yeh RW. Cardiovascular Deaths 

During the COVID-19 Pandemic in the 

United States. J Am Coll Cardiol. 2021; 

77(2):159-169. 

doi:10.1016/j.jacc.2020.10.055 

25. Tam CCF, Cheung KS, Lam S, et al. Impact 

of Coronavirus Disease 2019 (COVID-19) 

Outbreak on ST-Segment–Elevation 

Myocardial Infarction Care in Hong Kong, 

China. Circulation: Cardiovascular Quality 

and Outcomes. 2020; 13(4):e006631. 

doi:10.1161/CIRCOUTCOMES.120.006631 

26. Driggin E, Madhavan MV, Bikdeli B, et al. 

Cardiovascular Considerations for Patients, 

Health Care Workers, and Health Systems 

During the COVID-19 Pandemic. J Am Coll 

Cardiol. 2020; 75(18):2352-2371. 

doi:10.1016/j.jacc.2020.03.031 

27. Clerkin KJ, Fried JA, Raikhelkar J, et al. 

COVID-19 and Cardiovascular Disease. 

Circulation. 2020; 141(20):1648-1655. 

doi:10.1161/CIRCULATIONAHA.120.0469

41 

28. Tsao CW, Aday AW, Almarzooq ZI, et al. 

Heart Disease and Stroke Statistics—2022 

Update: A Report From the American Heart 

Association. Circulation. 2022; 145(8):e153-

e639. doi:10.1161/CIR.0000000000001052 

29. Wadhera RK, Figueroa JF, Rodriguez F, et 

al. Racial and Ethnic Disparities in Heart 

and Cerebrovascular Disease Deaths During 

the COVID-19 Pandemic in the United 

States. Circulation. 2021; 143(24):2346-

2354. 

doi:10.1161/CIRCULATIONAHA.121.0543

78 

30. Czeisler MÉ. Delay or Avoidance of 

Medical Care Because of COVID-19–

Related Concerns — United States, June 

2020. MMWR Morb Mortal Wkly Rep. 

2020; 69. doi:10.15585/mmwr.mm6936a4 



     
     Ira

n
ia

n
 H

e
a
rt Jo

u
rn

a
l; 2

0
2
4
; 2

5
 (3

) 

COVID-19 and Post-PCI Outcomes Duhan et al 

 50 

31. Shah RR. Inter-ethnic differences in drug 

response: Implications for drug development 

and complying with drug regulation. Clinical 

Research and Regulatory Affairs. 2015; 

32(3):88-98. 

doi:10.3109/10601333.2015.1064131 

32. Naito R, Miyauchi K, Daida H. Racial 

Differences in the Cholesterol-Lowering 

Effect of Statin. Journal of Atherosclerosis 

and Thrombosis. 2017; 24(1):19-25. 

doi:10.5551/jat.RV16004 

33. Magavern EF, Kaski JC, Turner RM, et al. 

The role of pharmacogenomics in 

contemporary cardiovascular therapy: a 

position statement from the European 

Society of Cardiology Working Group on 

Cardiovascular Pharmacotherapy. European 

Heart Journal - Cardiovascular 

Pharmacotherapy. 2022; 8(1):85-99. 

doi:10.1093/ehjcvp/pvab018 

34. Gurbel PA, Bliden KP, Rout A, et al. 

Bedside thromboelastography to rapidly 

assess the pharmacodynamic response of 

anticoagulants and aspirin in COVID-19: 

evidence of inadequate therapy in a 

predominantly minority population. J 

Thromb Thrombolysis. 2021; 51(4):902-904. 

doi:10.1007/s11239-021-02435-1 

35. Lopez L III, Hart LH III, Katz MH. Racial 

and Ethnic Health Disparities Related to 

COVID-19. JAMA. 2021; 325(8):719-720. 

doi:10.1001/jama.2020.26443 

36. Dec 20 ADP, 2022. Health Coverage by 

Race and Ethnicity, 2010-2021. KFF. 

Published December 20, 2022. Accessed 

August 22, 2023. https://www.kff.org/racial-

equity-and-health-policy/issue-brief/health-

coverage-by-race-and-ethnicity/ 

37. Magesh S, John D, Li WT, et al. Disparities 

in COVID-19 Outcomes by Race, Ethnicity, 

and Socioeconomic Status: A Systematic-

Review and Meta-analysis. JAMA Netw 

Open. 2021; 4(11):e2134147. 

doi:10.1001/jamanetworkopen.2021.34147 

38. Kurtzleben D. Job Losses Higher Among 

People Of Color During Coronavirus 

Pandemic. NPR. 

https://www.npr.org/2020/04/22/840276956/

minorities-often-work-these-jobs-they-were-

among-first-to-go-in-coronavirus-layo. 

Published April 22, 2020. Accessed August 

22, 2023. 

39. Vasquez Reyes M. The Disproportional 

Impact of COVID-19 on African Americans. 

Health Hum Rights. 2020; 22(2):299-307. 

 
 


